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This  is  the  eleventh  of  a  series  of  17  papers  dealing 
with  the  silvical  characteristics  of  forest  trees  important  in 
the  Central  States  region.    The  following  species  are  included 
in  this  series.     (Those  marked  with  an  asterisk  have  already 
been  published.) 

♦Ohio  buckeye 

Yellow  buckeye 
♦Northern  red  oak 
♦Black  oak 
♦Chinkapin  oak 
♦Pin  oak 
♦White  oak 
♦Swamp  white  oak 

Bur  oak 

Butternut 
♦Black  walnut 
♦Shellbark  hickory 

Sycamore 
♦Honeylocust 

Hackberry 

Black  locust 
♦Eastern  redcedar 

Papers  covering  additional  important  American  species  will 
be  issued  by  other  Forest  Experiment  Stations  of  the  U.  S.  Forest 
Service . 
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Swamp  white  oak  (Quercus  bicolor  Willd.)  derives  its  specific 
name  from  the  color  of  its  foliage  which  is  silvery  white  beneath 
and  bright  green  above.     This  species  belongs  to  the  "chestnut  oak" 
group;  the  leaves  are  toothed  and  shallowly  lobed .     Swamp  white  oak 
may  be  identified  by  the  acorns  which  are  set  on  long  peduncles  and 
by  the  scaly  bark  on  the  trunk  and  twigs.     On  some  twigs  and  branches 
the  bark  exfoliates  and  gives  the  tree  a  recognizable  appearance. 
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SITE 


Climate 

The  climate  within  the  range  of  swamp  white  oak  varies  wide- 
ly.   Mean  annual  temperature  ranges  from  60°  F.  in  Arkansas  to  40°  F. 
in  southern  Ontario.     Extremes  in  temperature  may  range  from  105°  F. 
to  -30°  F.    Annual  precipitation  averages  from  25  inches  in  south- 
east Minnesota  to  50  inches  in  northeast  Arkansas.    The  frost-free 
period  varies  from  7  months  in  the  southern  part  of  the  range  to  4 
months  in  the  northern  part  ( 22) . 


Soils  and  Physiography 

Swamp  white  oak  grows  best  on  deep,  moist,  fertile  soil  (3, 
9,  15,  17).      Deam  and  Shaw  (7)  state  that  in  Indiana  it  is  usually 
found  in  wet  places  having  a  hardpan  in  the  subsoil.    This  species 
and  its  associates  can  survive  in  soils  with  a  lower  air  content 
than  can  species  in  the  maple-oak-beech  associations  (8) .  Swamp 
white  oak  may  be  found  on  sites  subjected  to  occasional  flooding 
(1). 

The  tree  usually  grows  along  stream  borders,  on  the  edges  of 
swamps,  and  in  low,  wet  flats  and  meadows.     Braun  (1)  and  Chapman 
(6)  list  its  occurrence  on  undissected,  poorly  drained  Illinoian 
till  plain  in  southeastern  Indiana  and  southwestern  Ohio. 

Associated  Species 

All  of  the  associate  tree  species  of  swamp  white  oak  are  com- 
monly found  on  low,  wet  sites.     Associates  commonly  listed  are: 
American  elm,  American  basswood,  black  ash,  hickories,  pin  oak,  red 
maple,  northern  red  oak,  silver  maple,  sweetgum,  sycamore,  yellow- 
poplar,  white  ash,  various  white  oaks,  willow,  and  others  (13,  17, 
18) .     Deam  and  Shaw  (7)  state  that  the  most  common  associate  of 
swamp  white  oak  in  Indiana  is  pin  oak. 

In  Forest  Cover  Types  of  America  (18)  swamp  white  oak  is 
listed  as  an  associate  species  in  three  types:     Black  ash- American 
elm- red  maple;  bur  oak;  silver  maple-American  elm. 

Swamp  white  oak  usually  occurs  as  single  trees,  scattered 
throughout  a  stand.    However,  it  may  be  abundant  in  small  areas  or 
occur  in  groves  (3,  9). 
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The  acorns  of  swamp  white  oak  are  sweet,  like  others  in  the 
white  oak  group,  and  are  excellent  winter  food  for  squirrels  (12). 
In  a  study  conducted  in  Wisconsin  swamp  white  oak  acorns  made  up 
27  percent  of  the  wood  duck  diet  (20).    Van  Dersal  (25)  reports  that 
this  species  supplies  food  for  sapsuckers. 


LIFE  HISTORY 
Seeding  Habits 

The  flowers  of  swamp  white  oak  may  appear  during  the  months 
of  April,  May,  or  June  depending  upon  the  specific  location  of  the 
tree  (3,  17,  23).    Male  and  female  flowers  are  found  on  the  same 
tree . 

The  acorns  usually  occur  in  pairs  on  slender  stalks  1  l/2  to 
4  inches  in  length.    The  chestnut- brown  acorn  is  about  1  inch  long 
and  l/2  to  3/4  inch  in  diameter.     It  is  covered  for  one  third  of 
its  length  by  a  scaly  cup  (15).    The  fruit  matures  in  1  year  and 
ripens  and  falls  during  the  months  of  September  and  October.  Grav- 
ity, rodents,  and  water  are  the  primary  dispersing  agents. 

Good  seed  crops  of  swaap  white  oak  occur  every  3  to  5  years 
with  light  crops  during  intervening  years.    The  minimum  commercial 
seed-bearing  age  is  35  years,  optimum  75  to  200  years,  and  maximum 
300  years.    Collected  seed  does  not  need  treatment  to  break  dorman- 
cy.    Based  on  a  very  limited  number  of  samples,  it  was  found  that 
98  percent  of  the  seed  collected  was  sound  (23). 

Vegetative  Reproduction 

Van  Dersal  (24)  reports  that  swamp  white  oak  will  produce 
sprouts  when  the  top  is  cut  or  killed. 


Seedling  Development 

Like  most  white  oaks,  swamp  white  oak  acorns  germinate  in 
the  fall  shortly  after  dispersal.     Roots  develop  until  growth 
ceases  due  to  low  temperatures.    Undoubtedly  many  sprouting  acorns 
are  killed  by  freezing.     Rodents  (by  burying  acorns)  are  important 
in  the  establishment  of  swamp  white  oak  and  other  species  in  the 
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white  oak  group.     Little  is  known  about  the  growth  and  development 
of  swamp  white  oak  at  any  stage  of  its  life  history.     It  is  very 
probable  that  the  tolerance  of  this  species  to  shade  is  intermed- 
iate and  that  seedlings  can  be  established  under  moderate  competi- 
tion. 


Sapling  Stage  to  Maturity 

Under  favorable  conditions  swamp  white  oak  grows  rapidly  (17). 
The  root  system  is  usually  shallow  (24)  .    This  species  is  relative- 
ly long-lived,  up  to  300  years  or  more  (12).     In  general  it  is  said 
to  be  a  medium-sized  tree,  60  to  70  feet  in  height  and  2  to  3  feet 
in  diameter,  although  trees  up  to  100  feet  tall  and  7  feet  in  diam- 
eter have  been  reported  (9) . 

Trees  grown  under  competition  in  the  forest  develop  a  straight 
bole  with  ascending  branches  and  a  narrow,  open  crown.     On  the  other 
hand,  open-grown  trees  have  a  short,  swollen  bole  with  an  open, 
rounded  crown  and  persistent  lower  branches. 

The  species  associations  including  swamp  white  oak  are  part 
of  a  physiographic  climax.     In  the  Illinoian  till  plain,  Braun  (1) 
refers  to  the  species  association  as  part  of  the  wet-site  succes- 
sion.   Friesner  and  Ek  (8)  refer  to  the  Quercus-Ulmus  association, 
in  which  they  include  swamp  white  oak  as  a  "hydrophytic  preclimax." 
Potzger  (13)  states  that  in  central  Indiana  the  subclimax  associa- 
tion of  pin  oak,  swamp  white  oak,  and  others  is  invaded  by  beech 
"as  soon  as  the  soil  is  elevated  10  to  12  inches  above  the  water 
table . " 


ENEMIES 


Swamp  white  oak  is  relatively  free  from  serious  attacks  by 
insects  and  diseases.     There  are  no  reports  of  enemies  peculiar  to 
this  species.     Oak  anthracnose  is  common  but  not  fatal  (17) .  Carter 
and  Wysong  (5)  and  Bretz  (2)  have  reported  that  swamp  white  oak  is 
susceptible  to  the  oak  wilt  fungus  (Cerotocystis  f agacearum) . 

In  an  investigation  of  oak  diseases  in  Illinois,  Carter  (4) 
found  phomopsis  canker  and  coniothyrium  dieback  on  swamp  white  oak. 
In  addition,  an  alternaria  fungus  was  found  on  blighted  petioles. 
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RACES  AND  HYBRIDS 


Trelease  (21)  described  two  forms  of  swamp  white  oak:  A 
mesophytic  form  with  leaves  that  are  "green  and  merely  velvety  on 
the  lower  surface;"  a  more  xerophytic  form  with  leaves  that  are 
"white — tomentulose  beneath." 

Little  (10)  lists  the  following  hybrids  of  swamp  white  oak: 

Quercus  X  humidicola  (Q.  bicolor  X  lyrata) 
Q.  X  jackiana  (Q.  alba  X  bicolor) 
Q.  X  schuettei  (Q.  bicolor  X  macrocarpa) 
Q.  X  substellata  (Q.  bicolor  X  stellata) 

In  addition  to  the  foregoing  hybrids  Palmer  (11)  includes 
Quercus  X  nessiana  (Q.  bicolor  X  virginiana) . 


SPECIAL  FEATURES 


The  wood  of  swamp  white  oak  is  very  similar  to  that  of  other 
white  oaks.     In  fact  the  lumber  is  sold  as  white  oak.    The  wood  is 
hard,  strong,  and  resistant  to  decay.    Hence  it  is  used  for  posts, 
pilings,  and  railroad  crossties  (17)  .    Being  a  white  oak,  it  can  be 
used  for  bourbon  cooperage.     Wood  quality  is  often  inferior  due  to 
poor  natural  pruning  (9).    Because  the  wood  is  often  hard  and  "brashy," 
swamp  white  oak  is  often  rejected  for  such  special  uses  as  veneer 
logs.    This  undesirable  characteristic  is  usually  related  to  a  rapid 
growth . 
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TREE  SPECIES  MENTIONED 


Black  ash 
White  ash 
American  basswood 
Beech 

American  elm 
Hickory 
Red  maple 
Silver  maple 
Bur  oak 

Northern  red  oak 
Pin  oak 

Swamp  white  oak 
Sweet gum 
Sycamore 
Yellow-poplar 
Willow 


Fraxinus  nigra  Marsh. 
F .  americana  L. 
Tilia  americana  L. 
Fagus  L. 

Ulmus  americana  L. 
Carya  spp . 
Acer  rubrum  L. 
A.  saccharinum  L. 
Quercus  macrocarpa  Michx. 
Q.  rubra  L. 
Q .  palustris  Muenchh . 
Q.  bicolor  Willd. 
Liquidambar  styracif lua  L. 
Platanus  occidentalis  L. 
Liriodendron  tulipif era  L. 
Salix  spp . 
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